Chlorophyll Synthesis in Tobacco Callus: Interaction of Sugar and Kinetin
STI~TLI~R and LAETSCH 1 demonstrated that kinetin was essential for the maturation of chloroplasts in growing cultures of tobacco tissue. This phenomenon has been investigated further in order to provide more information on the specificity of kinetin, The experiments cited above used explants of dark-grown tissue which were placed in the light on a growth-promoting medium. The initial experiments in the series reported here used pieces of callus I i -2 g) which had grown in the dark from small explants. These pieces were placed in individual culture tubes in continuous light on media which would not support growth because of the absence of auxin, vitamins, and amino acids. The synthesis of chlorophyll by these cultures on different media was variable, and it was found that the variability was due to sucrose being carried over in the tissue from the previous medium. This problem was solved by growing the tissue in the dark on a medium s without kinetin, and by transferring the tissue to a plain agar medium 3 days before exposure to light. A longer starvation period resulted in unhealthy tissue.
At the end of the starvation period, the pieces of tissue were transferred to the following media: Complete salt solution (salts); s a l t s + sucrose 5.0 g/l; salts + tdnetin 0.5 rag/l; salts -{-sucrose + kinetin. The callus was harvested after 1 week in the light and chlorophyll was determined s. Chlorophyll values for a typical experiment are shown in the Table. The difference in chlorophyll content between 2 of the treatments is not significant. The results clearly demonstrate that kinetin alone will not support chlorophyll synthesis unless sucrose is present.
The inverse relation between tissue growth and chloroplast development is discussed by LA~TSC~ and STET-LER 4, and the present results suggest the same relationship. The callus can grow without exogenous cytokinin, so Jt is reasonable to suspect t h a t the tissue produces small amounts of endogenous cytokinins. It is felt that the tissue utilizes this supply for growth and cytokinins are limiting for chloroplast development, When a large piece of tissue, such as that used in these experiments, is maintained on a medium which will not support growth the endogenous cytokinin is available for chloroplast development. The experiments show that sucrose is necessary as an energy source for this process 6. 798 (1965) .
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